
   

 

Chapter: 7. Integrals 

Exercise: 7.11 

1. 22

0
cos xdx



  

Solution: 

( )22

0
cos ........ 1I xdx



=   

22

0
cos

2
I x dx


 

 = − 
 

   ( ) ( )( )
0 0

0 0
f x dx f a x dx= −   

( )22

0
sin ......... 2I xdx



 =   

Adding (1) and (2), we get 

( )2 22

0
2 sin cosI x x dx



= +  

2

0
2 1.I dx



 =   

 2
0

2I x


 =  

2
2

I


 =  

4
I


 =  

2. 2

0

sin

sin cos

x
dx

x x



+
  

Solution: 

2

0

sin

sin cos

x
dx

x x



+
  



   

 

Consider, ( )2

0

sin
........ 1

sin cos

x
I dx

x x



=
+

  

2

0

sin
2

sin cos
2 2

x

I dx

x x





 

 
− 

 
 =

   
− + −   

   

   ( ) ( )( )0 0

a a

f x dx f a x dx= −   

( )2

0

cos
......... 2

cos sin
I dx

x



 =
+

  

Adding (1) and (2), we get 

2

0

sin cos
2

sin cos

x x
I dx

x x


+

=
+

  

 2

0
2 1.I dx



=   

  2
0

2I x


=  

 2
2

I


 =  

4
I


 =  

3. 

3

2
2

3 30
2 2

sin

sin cos

xdx
dx

x x



+
  

Solution: 

Let ( )

3

2
2

3 30
2 2

sin
......... 1

sin cos

xdx
I dx

x x



=

+
  

3

2

2
3 30
2 2

sin
2

sin cos
2 2

x

I dx

x x





 

 
− 

  =
   

− + −   
   

   ( ) ( )( )0 0

a a

f x dx f a x dx= −   



   

 

( )

3

2
2

3 30
2 2

cos
........... 2

sin cos

x
I dx

x x



 =

+
  

Adding (1) and (2), we get 

 

3 3

2 2
2

3 30
2 2

sin cos
2

sin cos

x x
I dx

x x


+

=

+
  

  2 2
00

2 1. 2I dx I x
 

 =  =  

 2
2 4

I I
 

 =  =  

4. 
5

2
5 50

cos

sin cos

xdx
dx

x x



+  

Solution: 

 Consider, ( )
5

2
5 50

cos
......... 1

sin cos

xdx
I dx

x x



=
+  

5

2

0
5 5

cos
2

sin cos
2 2

x

I dx

x x





 

 
− 

  =
   

− + −   
   

   ( ) ( )( )0 0

a a

f x dx f a x dx= −   

( )
5

2
5 50

sin
........ 2

sin cos

x
I dx

x x



 =
+  

Adding (1) and (2), we get 

5 5

2
5 50

sin cos
2

sin cos

x x
I dx

x x


+

=
+  

 2 2
00

2 1. 2I dx I x
 

 =  =  

2
2 4

I I
 

 =  =   



   

 

5. 
5

5
2x dx

−
+  

Solution: 

Let 
5

5
2I x dx

−
= +  

As, ( )2 0x+   on [-5,-2] and ( )2 0x+   on [-2,5] 

( ) ( )
2 5

5 2
2 2x dx x dx

−

−
 − + + +    ( ) ( ) ( )( )

b c b

a a c
f x f x f x= +    

2 5
2 2

5 2

2 2
2 2

x x
I x x

−

− −

   
= − + + +   

   
 

( )
( )

( )
( )

( )
( )

( )
( )

2 2 2 2
2 5 5 2

2 2 2 5 2 5 2 2
2 2 2 2

   − − −
= − + − − − − + + − − −   

      

 

25 25
2 4 10 10 2 4

2 2

   
= − − − + + + − +   

   
 

25 25
2 4 10 10 2 4

2 2
= − + + − + + − +  

29=    

 

6. 
8

2
5x dx−  

Solution: 

Consider, 
8

2
5I x dx= −  

As ( )5 0x−   on  2,5  and ( )5 0x−   on [5,8]  

( ) ( )
5 8

2 2
5 5I x dx x dx= − − + −    ( ) ( ) ( )( )

b c b

a a c
f x f x f x= +    



   

 

5 8
2 2

2 5

5 5
2 2

x x
x x

   
− + −   

   
 

25 25
25 2 10 32 40 25 9

2 2

   
− − − + + − − + =   
   

 

 

7. ( )
1

0
1

n
x x dx−  

Solution: 

Consider, ( )
1

0
1

n
I x x dx= −   

( ) ( )( )
1

0
1 1 1

n

I x x dx = − − −  

( )( ) ( )
1 1

1

0 0
1

n n nx x dx x x dx+= − = −   

1
1 2

0

1 1

1 2 1 2

n nx x

n n n n

+ +  
= − = −  + + + +   

  ( ) ( )( )1 0

a a

f x dx f a x dx= −   

( ) ( )

( )( ) ( )( )

2 1 1

1 2 1 2

n n

n n n n

+ − +
= =

+ + + +
 

 

8. ( )4

0
log 1 tan x dx



+  

Solution: 

Let ( ) ( )4

0
log 1 tan ........ 1I x dx



= +  

4

0
log 1 tan

4
I x dx


  

 = + −  
  

   ( ) ( )( )1 0

a a

f x dx f a x dx= −   

4

0

tan tan
4log 1

1 tan tan
4

x

I dx

x






 
− 

 = + 
 +
 

  



   

 

( )
4 4

0 0

1 tan 2
log 1 log

1 tan 1 tan

x
I dx I dx

x x

 
− 

 = +  = 
+ + 

   

( )4 4

0 0
log 2 log 1 tanI dx x dx

 

 = − +   

4

0
log 2I dx



 =     (from (1)) 

 4
0

2 log2I x


 =  

2 log 2
4

I


 =  

log 2
8

I


 =  

9. 
2

0
2x x dx−  

Solution: 

Consider, 
2

0
2I x x dx= −  

( )
2

0
2I x x dx= −    ( ) ( )( )1 0

a a

f x dx f a x dx= −   

2

3 5
1 3 2 22
2 2

0

0

2 2
3 5

2 5

x x
x x dx

  
   

= − = −    
    

   

  

( ) ( )
2

3 5 3 5
2 2 2 2

0

4 2 4 2
2 2

3 5 3 5
x x

 
= − = − 
 

 

=
4 2 2 2 8 2 8 2

4 2
3 5 3 5


−  = −  

40 2 24 2 16 2

15 15

−
= =  

 



   

 

10. ( )2

0
2logsin logsin 2x x dx



−  

Solution: 

Consider, ( )2

0
2logsin logsin 2I x x dx



= −  

( )( )2

0
2logsin log 2sin cosI x x x dx



 = −  

( )2

0
2logsin logsinx logcosx log 2I x dx



 = − − −  

( ) ( )2

0
logsin log cosx log 2 ......... 1I x dx



 = − −  

Since, ( ) ( )( )0 0

a a

f d dx f a x dx= −   

  ( )2

0
log cos logsin log 2 ......... 2I x x dx



 = − −  

Adding (1) and (2), we get 

( )2

0
2 log 2 log 2I dx



= − −  

2

0
2 2log 2 1.I dx



 = −   

log 2
2

I
 

 = −  
 

 

( )log 2
2

I


 = −  

1
log

2 2
I

  
 =  

 
 

1
log

2 2
I


 =  

11. 22

2

sin x dx



−  

Solution: 

Let 
22

2

sinI x dx



−

=   



   

 

As ( ) ( )( ) ( )
2 22 2sin sin sin sinx x x x− = − = − = , therefore, 2sin x  is an even function 

If ( )f x  is an even function, then ( ) ( )
0

2
a a

a
f x dx f x dx

−
=   

22 2

0 0

1 cos2x
2 sin 2

2
I xdx dx

 
−

= =   

( )
2

2

0
0

sin 2
1 cos2

2 2

x
I x dx x




 
= − = − = 

 
  

 

12. 
0 1 sin

x dx

x



+  

Solution: 

Let ( )
0

.......... 1
1 sin

x dx
I

x



=
+    

( )

( )0 1 sin

x
I dx

x x

 



−
 =

+ −    ( ) ( )( )1 0

a a

f x dx f a x dx= −   

( )
( )

0
........ 2

1 sin

x
I dx

x

  −
 =

+  

Adding (1) and (2), we get 

0
2

1 sin
I dx

x

 
=

+  

( )

( )( )0

1 sin
2

1 sin 1 sin

x
I dx

x x




−

 =
+ −  

 2

20 0

1 sin
2 2 sec tan sec

cos

x
I dx I x x x dx

x

 

 
−

 =  = −   

 2 2I I  =  =  

13. 72

2

sin x dx



−  

Solution: 

Let ( )72

2

sin ......... 1I x dx



−

=   

As ( ) ( )( ) ( )
7 77 7sin sin sin sinx x x x− = − = − = − , thus, 2sin x  is an odd function 



   

 

( )f x  is an odd function, then ( ) 0
a

a
f x dx

−
=  

72

2

sin 0I xdx



−

 = =   

14. 
2

5

0
cos xdx



  

Solution: 

Let ( )
2

5

0
cos .......... 1I xdx



=   

( )5 5cos 2 cosx x − =  

We know that, ( ) ( )
2

0 0
2

a a

f x dx f x dx=  , if ( ) ( )2f a x f x− =  

= 0 if ( ) ( )2f a x f x− = −  

2
5

0
2 cosI xdx



 =   

( )2 0 0I = =   ( )5 5cos cosx x − = −    

15. Find the value of 2

0

sin cos

1 sin cos

x x
dx

x x


−

+  

Solution: 

Consider, ( )2

0

sin cos
.......... 1

1 sin cos

x x
I dx

x x


−

=
+  

2

0

sin cos
2 2

1 sin cos
2 2

x x

I dx

x x



 

 

   
− − −   

    =
   

+ − −   
   

   ( ) ( )( )1 0

a a

f x dx f a x dx= −   

( )2

0

cos sin
....... 2

1 sin cos

x x
I dx

x x


−

 =
+  

Adding (1) and (2) we get 

2

0

0
2 0

1 sin cos
I dx I

x x



 =  =
+  

 

16. Find the value of ( )
0

log 1 cos x dx


+  



   

 

Solution: Use the property ( ) ( )
0 0

a a

f x dx f a x dx= −   

The given integral can be written as  

  

( )

( )( )

( )

0

0

0

log 1 cos

log 1 cos

log 1 cos

I x dx

x dx

I x dx









= +

= + −

= −







 

Adding the above two integrals  

  

( ) ( )

( )

( )

( )

0 0

2

0

2

0

0

2 log 1 cos log 1 cos

log 1 cos

log sin

2 log sin

I x dx x dx

x dx

x dx

x dx

 







= + + −

= −

=

=

 







 

Hence, ( )
0

log sinI x dx



=   

 Use the property ( )
( ) ( ) ( )

( ) ( )

2

0

0

2 If 2

0 If 2

a

a f x dx f a x f x
f x dx

f a x f x


− =

= 
 − = −


  

 The above integral becomes  



   

 

  

( )

( )

( )

( )

2

0

2

0

2

0

2 2

0 0

2 log sin

2 log cos

2 2 log sin cos

log sin 2 log 2

2 2 log 2
2

log 2

I x dx

x dx

I x x dx

I x dx dx

I

I







 





=

=

=

= −

 
= −  

 

=







 

 

 Therefore, ( )
0

log 1 cos log2x dx


+ =  

 

17. Find the value of 
0

a x
dx

x a x+ −
  

Solution: Consider the integral 
0

a x
I dx

x a x
=

+ −
  

 Use the property ( ) ( )
0 0

a a

f x dx f a x dx= −   

 The given integral can be rewrite as  

  
( )0

0

a

a

a x
I dx

a x a a x

a x
dx

a x x

−
=

− + − −

−
=

− +





 

 The sum of the above two integrals  



   

 

  

 

0

0

0

2

1

a

a

a

x a x
I dx

x a x

dx

x

a

+ −
=

+ −

=

=

=



  

 Divide both sides by 2 

  
2

a
I =  

 Therefore, 
0 2

a x a
dx

x a x
=

+ −
  

18. Find the value of 
4

0
1x dx−  

Solution: Consider the integrand 

  
1 0 1

1
1 1 4

x x
x

x x

−  
− = 

−  
 

 Hence, the integral becomes  

   

( ) ( )
4 1 4

0 0 1

1 4
2 2

0 1

1 1 1

2 2

1 16 1
1 4 1

2 2 2

5

x dx x dx x dx

x x
x x

− = − + −

   
= − + −   
   

= − + − − +

=

  

 

 Therefore, 
4

0
1 5x dx− =  

 

19. Show that ( ) ( ) ( )
0 0

2
a a

f x g x dx f x dx=  , if ( )f x  and ( )g x  are defined 

( ) ( )f x f a x= −  and ( ) ( ) 4g x g a x+ − =  



   

 

Solution: 

 Consider the given integral ( ) ( )
0

a

f x g x dx  

 Use the property ( ) ( )
0 0

a a

f x dx f a x dx= −  , the above integral rewrite as  

  

( ) ( )

( ) ( )

( ) ( )

0

0

0

a

a

a

I f x g x dx

f a x g a x dx

f x g a x dx

=

= − −

= −







 

 Adding both integrals  

  

( ) ( ) ( ) ( )

( ) ( ) ( )( )

( )

0 0

0

0

2

4

a a

a

a

I f x g x dx f x g a x dx

f x g x g a x dx

f x dx

= + −

= + −

=

 





 

 Divide both sides with 2 

  ( )
0

2

a

I f x dx=   

 Therefore, ( )
0

2

a

I f x dx=   

20. The value of ( )3 52

2

cos tan 1x x x x dx



−

+ + +  is 

A) 0   B) 2   C)     D) 1 

Solution: Use the property that  

  ( )

( )

( ) ( )
0

0 If  is odd function

2 If is even function

a

a

a

f x

f x dx
f x dx f x−




= 






 



   

 

 In the given integrand 3 3, cos , tanx x x x  are odd functions. 

 Hence, the given integral can be rewrite it as  

  

( )

 

3 5 3 52 2 2

2 2 2

2

0

2
0

cos tan 1 cos tan 1

0 0 0 2 1

2

2
2

x x x x dx x x x xdx dx

dx

x

  

  









− − −
+ + + = + + +

= + + +

=

 
=  

 

=

  



 

Consider, ( )3 52

2

cos tan 1x x x x dx


 
−

+ + + =  

This is matching with  the option ( )C  

21. The value of 2

0

4 3sin
log

4 3cos

x
dx

x


+ 

 
+ 

  is 

A) 2   B) 
3

4
   C) 0   D) 2−   

Solution: Suppose that the integral 2

0

4 3sin
log

4 3cos

x
I dx

x


+ 

=  
+ 

  

 Use the property ( ) ( )
0 0

a a

f x dx f a x dx= −   

 The integral becomes  

  

2

0

2

0

4 3sin
2

log

4 3cos
2

4 3cos
log

4 3sin

x

I dx

x

x
dx

x









  
+ −  

 =  
  + −  
  

+ 
=  

+ 





 

 Adding the above two integrals  



   

 

  

( )

2 2

0 0

2

0

2

0

4 3sin 4 3cos
2 log log

4 3cos 4 3sin

4 3cos 4 3sin
log

4 3sin 4 3cos

log 1

0

x x
I dx dx

x x

x x
dx

x x

dx

 





+ +   
= +   

+ +   

+ + 
=  

+ + 

=

=

 





    

 This is matching with the option ( )C  


